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Purpose: Among the various stoma complications, the parastomal hernia (PSH) is the most common. Prevention of PSH 
is very important to improve the quality of life and to prevent further serious complications. The aim of this study was to 
analyze the incidence and the risk factors of PSH. 

Methods: From January 2002 and October 2008, we retrospectively reviewed 165 patients who underwent an end colostomy. 
As a routine oncologic follow-up, abdomino-pelvic computed tomography was used to examine the occurrence of the 
PSH. The associations of age, sex, body mass index (BMI), history of steroid use and comorbidities to the development of 
the PSH were analyzed. The median duration of the follow-up was 36 months (0 to 99 months). 

Results: During follow-up, 50 patients developed a PSH and the 5-year cumulative incidence rate of a PSH, obtained by 
using the Kaplan-Meier method, was 37.8%. In the multivariate COX analysis, female gender (hazard ratio [HR], 3.29; 95% 
confidence interval [CI], 1.77 to 6.11; P < 0.0001), age over 60 years (HR, 2.37; 95% CI, 1.26 to 4.46; P = 0.01), BMI more 
than 25 kg/m 2 (HR, 1.8; 95% CI, 1.02 to 3.16; P = 0.04), and hypertension (HR, 2.08; 95% CI, 1.14 to 3.81; P = 0.02) were 
all independent risk factors for the development of a PSH. 

Conclusion: The 5-year incidence rate of a PSH was 37.8%. The significant risk factors of a PSH were as follows: female gen- 
der, age over 60 years, BMI more than 25 kg/m 2 , and hypertension. Using a prophylactic mesh during colostomy formation 
might be advisable when the patients have these factors. 
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INTRODUCTION 

Many stoma-related complications, such as parastomal hernias 
(PSHs), prolapses, stenosis, skin rashes, and problems of adapta- 
tion, exist. Among them, the PSH is the most common [1-3]. The 
prevalence of a PSH ranges widely according to the follow-up time 
[4] and the type of colostomy. In the end colostomy, it varies from 
4 to 50% [5], and in the loop colostomy, between 0% and 30.8% 
was reported [6] . Although, many PSHs are asymptomatic, they 
may create problems ranging from discomfort to life-threatening 
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complications, such as perforation, occlusion, or strangulation [7]. 
As PSH repair techniques, local tissue repair, stoma relocation, and 
mesh repair have been used. However, the results of PSH repair 
have been disappointing, with reported recurrence rates of 30 to 
76% after local aponeurotic repair, stoma relocation, and laparo- 
scopic repair [8-15]. Due to the frequency of PSHs and the limited 
success of repair, attention has been focused on preventing PSHs 
at the outset when a stoma is fashioned. Recently, mesh reinforce- 
ment at the time of stoma formation has further decreased the in- 
cidence of PSHs [16, 17]. However, mesh insertion may also pres- 
ent potential complications in the form of adhesions and intestinal 
obstruction. Therefore, it is not suitable for all patients of colos- 
tomy [18]. For this reason, we conducted this retrospective study 
to investigate the annual incidence of PSHs and the risk factors for 
development of a PSH in order to select patients who would most 
benefit from prophylactic mesh insertion. 

METHODS 

Between January 2002 and October 2008, we collected 165 con- 
secutive patients who underwent end-colostomy formation after 
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resection of malignancies located in the distal colon or rectum 
without a history of previous laparotomy at the Korea Cancer Cen- 
ter Hospital. All end-colostomies were formed at an intra-opera- 
tively-calibrated site through the rectus muscle in a trans-peritoneal 
manner under open surgical fields. Clinical data, age at the time of 
stoma creation, sex, comorbidities, uses of steroids as premedica- 
tion for chemotherapy, body mass index (BMI, kg/m 2 ), and indica- 
tion of colostomy, were all retrieved from a computerized database 
and medical records. Differences in frequency of those clinical vari- 
ables were checked between the groups with a PSH (PSH+ group) 
and without a PSH (PSH- group). This study was approved by our 
Institutional Review Board for Human Research. 

To check the development of the PSH, we assessed the results 
from abdomino-pelvic computed tomography (APCT), which 
was performed every 6 to 12 months for oncologic follow-up. A 
PSH was defined as a protrusion of any abdominal content other 
than the stomal loop through a widened opening of posterior rec- 
tus sheaths at APCT. 

To calculate the cumulative annual incidence rate of PSHs, we 
used the Kaplan-Meier estimate analysis. The follow-up period 
was calculated from the date of stoma formation to the date of PSH 
detection or to the last date of the practice of APCT in patients 
with no PSH. To compare the cumulative incidence rate accord- 
ing to the clinical variables, we performed log rank tests. To inves- 
tigate the contribution of clinical factors, such as age, sex, comor- 



bidities, uses of steroids as premedication for chemotherapy, BMI, 
to the development of the PSH, we used the uni- and multivariate 
Cox proportional hazard model and the backward stepwise elimi- 
nation method. All variables considered in regression models were 
reported with hazard ratios (HRs) and 95% confidence intervals 
(CIs). All statistical analyses were performed using SPSS ver. 14.0 
(SPSS Inc., Chicago, IL, USA). Differences between the groups 
were assessed by using the chi-square test and the Fisher's exact 
test for categorical variable and the independent sample t-test for 
continuous variables. A P-value of < 0.05 was considered statisti- 
cally significant. 

RESULTS 

The mean age of all patients was 57.3 years (standard deviation 
[SD], 10.8 years), and males (58.8%) were predominant. All pa- 
tients had neoplastic primary disease. One hundred fifty-nine pa- 
tients (96.4%) had colorectal cancer, 3 patients (1.8%) had anal 
cancer, and the other 3 patients had, respectively, a gastrointesti- 
nal stromal tumor (0.6%), a malignant melanoma (0.6%), and ovar- 
ian cancer (0.6%). An end-colostomy was formed in 159 cases af- 
ter abdomino-perineal resection (96.4%) and in 6 cases after a 
Hartmanrfs operation (3.6%). 

During an overall median follow-up of 36 months (range, 1 to 
99 months), 50 patients (30.3%) developed a PSH after a median 



Table 1. Patients characteristics 



Characteristic 


Total (n = 165) 


PSH+ (n = 50) 


PSH- (n = 1 1 5) 


P-value 


Age (yr) 


57.3 ±10.8 


62.0 ±9.7 


55.3 ±10.6 


<0.0001 


Age > 60 yr 


77 (467) 


35 (70.0) 


42 (36.5) 


<0.0001 


Female sex 


68 (41 .2) 


35 (70.0) 


33 (28.7) 


<0.0001 


Body mass index (kg/m 2 ) 


247 ±3.0 


25.0 ±3.1 


23.2 ±2.9 


<0.0001 


Body mass index > 25 kg/m 2 


51 (30.9) 


23 (46.0) 


28 (24.3) 


0.007 


Primary disease 


Colorectal cancer 


159(96.4) 


50 (100) 


109 (94.8) 


0.85 


Anal cancer 


3(1.8) 


0(0) 


3 (2.6) 




Melena 


1 (0.6) 


0(0) 


1 (0.9) 




Gastrointestinal stromal tumor 


1 (0.6) 


0(0) 


1 (0.9) 




Ovarian cancer 


1 (0.6) 


0(0) 


1 (0.9) 




Comorbidity 


Chronic liver disease 


11 (6.7) 


3 (6.0) 


8(7.0) 


1 


Chronic lung disease 


10(6.1) 


5(10.0) 


5(4.3) 


0.17 


Cardiovascular disease 


12(7.3) 


2 (4.0) 


10(8.7) 


0.35 


Hypertension 


40 (24.2) 


18(36.0) 


22(19.1) 


0.03 


Diabetes mellitus 


21 (12.7) 


7(14.0) 


14(12.2) 


0.75 


History of steroid use 


23 (13.9) 


6(12.0) 


17(14.8) 


0.64 



Values are presented as mean ± SD or number (%). 
PSH, parastomal hernia. 
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of 14 months (range, 1 to 60 months) from the date of stoma for- 
mation. Six patients with a PSH ( 12.0%) had hernia-related symp- 
toms; four patients complained of subcutaneous bulging around 
the stoma, 1 patient had a stomal prolapse, and the other patient 
had symptoms of bowel obstruction. Including patients with bowel 
obstruction and stomal prolapse, five patients received a hernia 
repair; four patients received local tissue repair, and one patient 
received mesh reinforcement. However, the PSH reappeared in 
four patients after hernia repair. 

When the clinical variables were compared according to the pres- 
ence of a PSH, the mean age and the frequency of age more than 
60 years were significantly higher in the PSH+ group (70.0% vs. 
36.5%, P < 0.0001). Also, female gender was significantly more fre- 
quent in the PSH+ group (70.0% vs. 28.7%, P < 0.0001). The mean 
value of the BMI of the PSH+ group was 25.0 kg/m 2 (SD, 3.0), which 
was significantly higher than that of the PSH- group (mean, 23.2 
kg/m 2 ; SD, 2.9; P < 0.0001). The frequency of hypertension in the 
PSH+ group was significantly higher (36.0% vs. 19.1%, P = 0.03). 
The distribution of primary disease, as well as the frequencies of 
comorbidities such as chronic liver disease, chronic lung disease, 
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Fig. 1. Cumulative incidence rate of a parastomal hernia (PSH) in all 
patients. 
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Fig. 2. Cumulative incidence rate of a parastomal hernia (PSH) according to sex, age, body mass index (BMI) and hypertension. 
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Table 2. Factors associated with the occurrences of a parastomal hernia 



Factor 




Univariate 






Multivariate 




HR 


95% CI 


P-value 


HR 


95% CI 


P-value 


Female sex 


3.69 


2.02-6.76 


<0.0001 


3.29 


1.77-6.11 


<0.0001 


Age > 60 yr 


3.22 


1 .76-5.92 


<0.0001 


2.37 


1 .26-4.46 


0.01 


BMI > 25 kg/m 2 


1.98 


1.14-3.46 


0.016 


1.8 


1.02-3.16 


0.04 


Hypertension 


2.35 


1.32-4.21 


0.004 


2.08 


1.14-3.81 


0.02 


Chronic liver disease 


0.89 


0.28-2.86 


0.84 








Chronic lung disease 


1.92 


0.76-4.85 


0.17 








Cardiovascular disease 


0.76 


0.18-3.12 


0.7 








Diabetes mellitus 


1.21 


0.54-2.69 


0.64 








History of steroid use 


0.91 


0.39-2.14 


0.834 









HR, hazard ratio; CI, confidence interval; BMI, body mass index. 

significantly associated with the presentation of a PSH (Table 1). 

A Kaplan-Meier analysis showed that the annual cumulative in- 
cidence rates of PSH were 10.9% at 1 year, 21.7% at 2 years, 26.4% 
at 3 years, 35.6% at 4 years, and 37.3% at 5 years. However, no fur- 
ther development of a PSH was noted for follow-up periods of more 
than 5 years (Fig. 1). When the 5-year cumulative incidence rates 
of PSH were compared according to clinical variables, female pa- 
tients showed a significantly higher incidence rate than male pa- 
tients (59.5% vs. 17.9%, P < 0.0001). Also, the PSH incidence rate 
of patients aged more than 60 years was significantly higher than 
that younger patients (57.1% vs. 27.5%, P < 0.0001). The 5-year 
cumulative incidence rate of patients with a BMI of more than 25 
kg/m 2 was 51.9%, which was significantly higher than that of pa- 
tients with a BMI of under 25 kg/m 2 (29.6%, P = 0.009). Further, 
patients with hypertension showed a significantly higher incidence 
rate of PSH (51.9% vs. 29.6%, P = 0.002) (Fig. 2). 

In the multivariate analysis, female gender (HR, 3.29; 95% CI, 
1.77 to 6.11; P < 0.0001), age more than 60 years (HR, 2.37; 95% 
CI, 1.26 to 4.46; P = 0.01), BMI of more than 25 kg/m 2 (HR, 1.8; 
95% CI, 1.02 to 3.16; P = 0.04), and hypertension (HR, 2.08; 95% 
CI, 1.14 to 3.81; P = 0.02) were independent risk factors for the 
development of a PSH. Other factors, such as use of steroids, chronic 
liver disease, chronic pulmonary disease, and diabetes mellitus, 
were not associated with the development of a PSH (Table 2). 

DISCUSSION 

Although, the PSH is the most frequent complication among the 
various stoma-related problems according to many reports [1-3], 
the true rate of PSHs has been very difficult to estimate. In an end 
colostomy, the prevalence of PSHs has a very wide range from 4 
to 50% [5] . The reason for the range of the PSH incidence rate be- 
ing so wide is the lack of a consistent definition of a PSH. A PSH 
is a kind of incisional hernia related to an abdominal wall stoma 
[5]. In some clinical reports, a PSH was defined as a palpable de- 
fect or a bulge adjacent to the stoma [4, 19, 20]. In another study, 



herniation was defined as a palpable "cough impulse" at the ostomy 
site [15]. In another study, a CT scan result was added to a radio- 
logical definition of any intraabdominal content protruding along 
the ostomy [17, 21]. The use of CT scans may have contributed to 
the high hernia rates reported during the last decade, as they al- 
low the detection of small PSHs [ 15, 21, 22] . Indeed, the estimated 
PSH incidence rate of our study, using a definition of PSH by CT 
scan, was 37.8% at 5 years, which was relatively higher than those 
in other studies using a clinical definition of a PSH [4, 20] . Diag- 
nosis via a CT scan, due to its higher sensitivity, may result in a 
diagnosis of asymptomatic and clinically insignificant PSHs [23]. 
However, to compare the prevalence between studies and to ob- 
tain objective information, we believe a CT scan will be a better 
alternative because it defines the PSH with greater precision than 
can be achieved using only a clinical diagnosis. A recent study 
showed significant differences for clinical diagnoses among vari- 
ous experienced examiners on the same surgical service [24]. 

Another important factor to estimate the true PSH rate is the 
follow-up time after stoma creation. Similar to a ventral incisional 
hernia, reports regarding this incidence of PSHs, with a life-table 
analysis, showed an increasing rate of PSHs with increasing follow- 
up time [4, 25] . Our population also showed an increasing rate of 
PSHs with increasing follow-up time. In a comprehensive review 
in 2008 [26], the follow-up times were seen to vary considerably 
in clinical reports, and only a few studies had followed patients for 
at least 1 year or longer. In this review, reported PSH rates were 1 1 
to 50%. Because of the inconsistent definition of a PSH, the vari- 
able follow-up period after the index operation in the reported 
cases also makes it difficult to compare rates of PSHs between dif- 
ferent series and to estimate a true rate of PSHs, but the rate is most 
likely between 30% and 50% in general surgical practice. In this 
study, the cumulative incidence rate of PSHs increased annually 
to 37.8% after 5 years. However, after a 5-year follow-up, we did 
not observe any further occurrence of a PSH. The reason the inci- 
dence of PSHs after 5 years showed a plateau is uncertain. How- 
ever, we assumed that all stomas enrolled in this study were cre- 
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ated after surgeries for neoplastic disease and that the majority of 
them were colorectal cancer. Thus, the follow-up maybe restricted 
by patients' deaths due to disease progression. Thus, when assess- 
ing and comparing the PSH incidence rate with long-term follow- 
up, we should consider whether the primary diseases are benign 
or malignant. 

The PSH has been treated conservatively in most patients. Surgi- 
cal repair is indicated in 15 to 20% of symptomatic PSH patients 
with a stoma that is difficult to manipulate, obstruction, bowel in- 
carceration and perforation. As for PSH repair techniques, local 
tissue repair, stoma relocation, and mesh repair have been used. 
However, the results of PSH repair have been disappointing, with 
reported recurrence rates of 30 to 76% after local aponeurotic re- 
pair, stoma relocation, and laparoscopic repair [8-15]. Because of 
the high frequency of PSHs and the high recurrence rate of PSHs 
after repair, attention has been focused on preventing theirs appear- 
ance from the very beginning, i.e., at the time of stoma creation. 

A recent issue concerning PSH prevention during the primary 
surgical procedure has been prosthetic mesh reinforcement around 
the stoma. One randomized controlled trial was aborted early be- 
cause it was considered unethical to continue; half of the patients 
in the control arm had developed a PSH compared to only 1 of 21 
in the study group [21] . Several other studies reported similar re- 
sults of a decreased occurrence rate of PSHs [16, 17]. However, 
reported rates of complications related to mesh insertion were ex- 
tremely low [27] . Despite those promising results, many surgeons 
are probably hesitant to use prosthetic mesh because of the theo- 
retical risk of infection from mesh placement in a contaminated 
environment. Also, mesh insertion is a time-consuming procedure. 
Therefore, a necessity exists to select patients by assessing the risk 
factors related to the development of the PSH and by identifying 
those patients that would benefit most from this technique. 

The risk of occurrence of PSHs is related, in part, to the clinical 
characteristics of the patient and to the surgical technique em- 
ployed in stoma formation. In regards to the patient-related risk 
factors, most authors consider them to be identical to those for 
any incisional hernia, namely, obesity malnutrition, increased ab- 
dominal pressure, corticosteroid use, and advanced age. Some stud- 
ies have shown that the incidence of other abdominal wall hernias 
is increased in patients with a PSH and that a previous history of 
incisional hernia is related to the development of a PSH [20] . This 
suggests that a possible overall weakening of the anterior abdomi- 
nal wall musculoaponeurotic configuration contributes to the PSH. 
In this study, we investigated the clinical risk factors of age more 
than 60 years, sex, obesity with a BMI of more than 25 kg/m 2 , hy- 
pertension, cardiovascular disease, chronic lung disease, chronic 
liver disease, history of corticosteroids use as premedication for 
chemotherapy, and diabetes mellitus. Among them, age more than 
60 years, female gender, a BMI of more than 25 kg/m 2 , and hyper- 
tension were significantly associated with a high incidence rate of 
PSHs in the multivariate Cox analysis. However, the scientific evi- 
dence supporting this is limited, and much of the evidence relies 



on the studies carried out on other forms of hernia development 
or on anecdotal evidence of clinicians involved in the care of the 
patients undergoing stoma formation. As patients get older, the 
muscles in the abdomen weaken, and if the abdominal muscles 
do not strengthen, the abdomen may be unable to provide ade- 
quate support for a stoma. A retrospective review of 782 patients 
with a follow-up period of more than 10 years suggested that PSHs 
are more likely to occur in the elderly [20] , and another study re- 
ported that age was a significant factor in the development of a 
hernia, especially in the group of age over 60 [4] . This may be due 
to the fact that with age, the thickness of the rectus abdominis mus- 
cle reduces; thus, the layer of subcutaneous fat increases [28]. In 
addition to old age, female gender was also an independent risk 
factor for the occurrence of a PSH in this study. Considering the 
fact that women have thinner muscles and thicker fat than men 
regardless of age [28], this physiological difference may contribute 
to women's vulnerability to PSHs. 

Obesity has been a traditional risk factor for incisional hernias 
and PSHs. Some authors argued that obesity as defined by the waist 
circumference was significantly associated with a PSH because of 
increased radial force, i.e., mtraabdominal pressure [23, 29]. Also, 
obesity causes susceptibility to wound infection, which contributes 
to the incisional hernia or PSH [30] . In this regard, safety might be 
a major concern for prophylactic mesh insertion in obese patients 
due to its relation to mesh infection. In this study, obesity was de- 
fined by using a BMI of more than 25 kg/m 2 , and that was a signif- 
icant risk factor for the occurrence of a PSH, as in other studies. 

Until now, according to postoperative morbidity reports after 
mesh insertion for the prevention of PSHs, there were nearly no 
complications, such as peristomal infection, that affected mesh 
intolerance or chronic infection [16, 17]. However, the number of 
patients enrolled in those studies was so small that caution should 
be used when drawing any concrete conclusions on the safety of 
prophylactic mesh insertion in these obese patients. Thus, a large- 
scaled trial is strongly needed. Finding or assuming a scientific re- 
lation between hypertension, a significant risk factor for a PSH in 
this study, and the development a PSH is very difficult. That rela- 
tion might be associated with age and obesity, considering the fact 
that as patients get older and are more obese, the incidence of hy- 
pertension increases. 

In conclusion, in our study, the incidence of PSH increased an- 
nually and reached 37.8% at 5 years. The female gender, age more 
than 60 years, and BMI of more than 25 kg/m 2 were found to have 
independent significant associations with the development of PSH. 
If the safety of the prophylactic mesh insertion can be guaranteed 
through future, large, randomized trial, patients with these risk 
factors may benefit from this procedure. 
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